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(57) Abstract 

This invention provides for recombinant single chain antibodies capable of specifically binding to a Lewis Y -related carbohydrate 
antigen and fusion proteins comprising these antibodies. More particularly, the invention provides for single chain Fv (ScFv) regions of the 
monoclonal antibodies Bl, B3, and B5, humanized single chain Fv regions of Bl. B3, and B5, and fusion proteins comprising these scFv 
regions. The invention also provides for a number of stabilizing mutations of the Lewis Y -binding monoclonal antibody B3. In addition, the 
invention provides for methods of detecting cells bearing a Lewis Y antigen in a patient and for methods of killing or inhibiting the growth 
of cells bearing a Lewis Y antigen in a patient. The invention also provides for a method of improving the binding affinity of antibodies 
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1 72. A single chain fusion protein comprising: 

2 a) a humanized Fv region of both the light and heavy chains of 

3 an antibody selected from the group consisting of Bl, B3 and B5; and 

4 b) an effector molecule; 

5 wherein the humanized Fv region and the effector molecule are recombinantly fused to 

6 form a single molecule. 

1 73. The fusion protein of claim 72, wherein the Fv region of said 

2 protein comprises a humanized variable heavy chain having the amino acid sequence 

3 designated HumB3V H in Figure 11. 



1 74. The fusion protein of claim 72, wherein the Fv region of said 

2 protein comprises a humanized variable heavy chain having the amino acid sequence 

3 designated HumB3V L in Figure 11. 



1 75. The fusion protein of claim 72, wherein the Fv region of said 

2 protein comprises a humanized variable heavy chain having the amino acid sequence 

3 designated HumB3 V H in Figure 1 1 and a humanized variable light chain having the 

4 amino acid sequence designated HumB3V L in Figure 11. 

1 76. The fusion protein of claim 72, wherein the Fv region of said 

2 protein comprises a humanized variable heavy chain having the amino acid sequence 

3 designated HumB3 V H in Figure 1 1 with the exception that the sequence has an arginine 

4 at a position in said variable heavy chain designated as 82b in Figure 1 1 replaced serine 

5 with arginine at the position in the variable heavy chain designated as 82b in Figure 11. 

1 77. The fusion protein of claim 72, wherein said effector molecule is a 

2 Pseudomonas exotoxin. 



1 78. The fusion protein of claim 77, wherein said Pseudomonas exotoxin 

2 is PE38, PE40, PE38KDEL and PE38REDL. 
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1 79. A recombinant DNA molecule that encodes a humanized Fv region 

2 of both the light and heavy chains of an antibody wherein said antibody is a monoclonal 

3 antibody selected from the group consisting of Bl, B3 and B5. 

1 80. The recombinant DNA molecule of claim 79, wherein said DNA 

2 sequence encodes an Fv region comprising a humanized variable heavy chain having the 

3 amino acid sequence designated HumB3V H in Figure 1 1 . 

1 81. The recombinant DNA molecule of claim 79, wherein said DNA 

2 sequence encodes an Fv region comprising a humanized variable light chain having the 

3 amino acid sequence designated HumB3V L in Figure 1 1 . 

1 82. The recombinant DNA molecule of claim 79, wherein said DNA 

2 sequence encodes an Fv region comprising a humanized variable heavy chain having the 

3 amino acid sequence designated HumB3V„ in Figure 11a and a humanized variable light 

4 chain having the amino acid sequence designated HumB3V L in Figure 11. 

1 83. The recombinant DNA molecule of claim 79, wherein said DNA 

2 sequence encodes an Fv region comprising a humanized variable heavy chain having the 

3 amino acid sequence designated HumB3V H in Figure 1 1 A with the exception that there is 

4 an arginine at a position in said variable heavy chain designated as 82b in Figure 11. 

1 84. A recombinantly produced protein comprising a humanized Fv 

2 region of both a light and a heavy chain of an antibody wherein said antibody is a 

3 monoclonal antibody selected from the group consisting of Bl, B3 and B5. 

1 85. The protein of claim 84, wherein said protein comprises a 

2 humanized variable heavy chain having the amino acid sequence designated HumB3V H in 

3 Figure 11. 

1 86. The protein of claim 84, wherein said protein comprises a 

2 humanized variable heavy chain having the amino acid sequence designated HumB3V L in 

3 Figure 11. 
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1 87. The protein of claim 84, wherein said protein comprises a 

2 humanized variable heavy chain having the amino acid sequence designated HumB3V H in 

3 Figure 1 1 and a humanized variable light chain having the amino acid sequence 

4 designated HumB3V L in Figure 11. 

1 88. The protein of claim 84, wherein said protein comprises a 

2 humanized variable heavy chain having the amino acid sequence designated HumB3V H in 

3 Figure 1 1 with the exception that there is a variable heavy chain is back arginine at a 

4 position in the variable heavy chain designated as 82b in Figure 11. 

1 89. A pharmaceutical composition comprising a recombinantly 

2 produced single chain fusion protein in a concentration sufficient to inhibit tumor growth, 

3 together with a pharmaceutical^ acceptable carrier wherein said fusion protein 

4 comprises: 

5 a) a humanized Fv region of both a light and a heavy chain of an 

6 antibody wherein said antibody is a monoclonal antibody selected from the group 

7 consisting of Bl, B3 and BS; and 

8 b) an effector molecule; 

9 wherein both of said Fv regions and said effector molecule are recombinantly fused to 

10 form a single molecule that has the binding specificity of a monoclonal antibody selected 

11 from the group consisting of Bl, B3 and B5. 

1 90. The composition of claim 89, wherein said effector molecule is a 

2 Pseudomonas exotoxin. 

1 91. The composition of claim 90, wherein said effector molecule is 

2 selected from the group consisting of PE38, PE40, PE38KDEL, PE38REDL. 

1 92. The composition of claim 89, wherein said humanized Fv region is 

2 a humanized B3(Fv) region. 

1 93. A method of detecting the presence or absence of a cell bearing a 

2 Lewis Y carbohydrate antigen in a patient, said method comprising the steps of: 
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a) removing a tissue or fluid sample from said patient; 

b) adding an antibody to said sample wherein said antibody 

comprises: 

i) a humanized Fv region of both a light and a heavy chain 
of an antibody wherein said antibody is a monoclonal antibody selected from the group 
consisting of Bl, B3 and B5; and 

ii) an effector molecule; 

further wherein said Fv regions are recombinantly fused to 
form a single molecule that has the binding specificity of a monoclonal antibody selected 
from the group consisting of Bl, B3 and B5; and 

c) detecting for the presence or absence of a binding complex 
between the antibody and the antigen. 

94. A method of killing or inhibiting the growth of cells bearing a 
Lewis Y antigen in a patient, said method comprising administering to the patient a 
pharmaceutical composition in an amount sufficient to kill or inhibit the growth of said 
cells, said composition comprising: 

a) a humanized Fv region of both a light and a heavy chain of an 
antibody wherein said antibody is a monoclonal antibody selected from the group 
consisting of Bl, B3 and B5; and 

b) an effector molecule; 

wherein both of said Fv regions and said effector molecule are recombinantly fused to 
form a single molecule that has the binding specificity of a monoclonal antibody selected 
from the group consisting of Bl, B3 and B5. 
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NdeT | Fv HEAVY CHAIN — 

1 TTTAACTTTAAGAAGGAGATATACATATGGATGTGAAGCTGGTGGAGTCT 50 

SD MDVKLVES 

E V K L V E S 

51 GGGGGAGGCTTAGTGCAGCCTGGAGGGTCCCTGAAACTCTCCTGTGCAAC 100 
GGGLVQPGGSLKLSCAT 
G G G L V Q P G G S L 

101 CTCTGGATTCACTTTCAGTGACTATTACATGTATTGGGTTCGCCAGACTC 150 
S GFTFSD'YYMYW VRQTP 

151 CAGAGAAGAGGCTGGAGTGGGTCGCATACATTAGTAATGATGATAGTTCC 200 
EKRLEWVAYISNDDSS 

201 GCCGCTTATTCAGACACTGTAAAGGGCCGGTTCACCATCTCCAGAGACAA 250 
AAYS DTVKGRFT I S R D N 

251 TGCCAGGAACACCCTCTACCTGCAAATGAGCCGTCTGAAGTCTGAGGACA 300 
ARNTLYLQMSRLKSEDT 

301 CAGCCATATATTCCTGTGCAAGAGGACTGGCCTGGGGAGCCTGGTTTGCT 350 
AIYSCARGLAWGAWFA 

BamHI 

351 TACTGGGGCCAAGGGACTCTGGTCACTGTCTCCTCAGGCGGAGGCGGATC 4 00 
YWGQGTLVTVSSGGGGS 
«c Fv HEAVY CHAIN — | LINKER- 

LINKER I — Fv LIGHT CHAIN — - 

401 CGGTGGTGGCGGATCTGGAGGTGGCGGAAGCGATGTGCTGATGACCCAGT 4 50 
GGGGSGGGGSDVLMTQS 

D V L M T Q S 

Fv LIGHT CHAIN » 

4 51 CTCCATTGAGTTTACCTGTCAGTCTTGGAGATCAAGCCTCCATCTCTTGC 500 
PLSLPVSLGDQASISC 
PLSLPVSLG7Q 

501 AGATCTAGTCAGATCATTGTACATAGTAATGGAAACACCTATTTAGAATG 550 
RSSQI IVMSNGNTYLEW 

551 GTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTTT 600 
YLQKPGQSPKLLI YKVS 

FIG. 2A-1. 
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601 CCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGG 650 
NRFSGVPDRFSGSGSG 

651 ACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGAGT 7 00 
TDFTLK I SRVEAED LGV 

701 TTATTACTGCTTTCAAGGTTCACATGTTCCATTCACGTTCGGCTCGGGGA 750 
YYCFQGSNVPFTFGSGT 

HindTII 

751 CAAAGCTGGAAATTAAAGCTTT 7 72 

KLEIKAF-*- PE40 

FIG. 2A-2. 



721 CACATGTTCCATTCACGTTCGGCTCGGGGACAAAGCTGGAAATTAAATAA 7 70 
HVPFTFGSGTKLE I K* 

EcoRI 

771 TGAATTCC . . 7 79 

* TERM 



FIG. 2B. 
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